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the entire district was covered by snow, excepting Kansas and 
the southwest portions of Missouri and Nebraska. 

Winter navigation was maintained as usual on Lake Michi- 
gan, and frequent storms affected vessel interests. Advices 
were sent t o  the open ports in advance of the storms, and no 
casualties have been reported. Shipping, however, has suf- 
fered much from the immense amount of ice in the lake, and 
frequently boats have been held fast for several days a t  a 
time.-H. J. Poi, Profrssor cmd District Forecaster. 

NEW ORLEANS FORECAST DISTRICT. 

The most important features of the weather during the month 
were the decided falls in temperature which occurred on the 
2d, 3d, l l t h ,  21st and 22~1, 26th, ancl 29th, for all of which 
cold-wave warnings were issued. Frost  ancl teinperature warn- 
ings were issued on several dates for the benefit of the sugar 
and trucking interests, ancl they pro>-ed satisfactory to growers. 
High winds occurred a t  some points along the Gulf coast on 
the 2d, 3d, 20th, 21st, 2 2 4  and 26th, for all of which timely 
warnings were ordered-L ill C'liiw, District E'wecastrr. 

DENVER FOREC'AST DISTRICT. 

Severe cold spells were notably absent, and lint few specinl 
warnings were issued or needed. Such sharp temperature 
falls as occurred were local in character, ancl were quickly 
followed by mild yeather. There was no interruption to rail- 
road traffic in the mountains, and on the whole the weather 
conditions were favorable to live stock interests on the plains.- 
F. H. Bran deir h i i  rg, Dislr ict Forwaxlrr. 

BAN FRhNC'ISCO FORECAST DISTRICT. 

December was unusually dry and January mas also a month 
of drought. I n  the southern portion of the State, with the 
exception of rain on the 18th aucl19th, the month was without 
precipitation. This condition in tlie very heart of the rainy 
season is unususl. I n  the northern portion of the State the 
rainfall has likewise been very light. The month began with 
moderate rains in the central and northern portions of the 
State, but thehe were quickly followed by cold, dry weather 
and heavy, low fogs. 

A disturbance which appeared on the morning of January 
15 moved eastward, but another clisturbance on the morning 
of January 17 muved southward and caused general rain in 
California, with high southerly windb. Southeast storm warn- 
ings were displayed from San Francisco northward, and ad- 
visory inebsages were sent to southern ports. Both forecasts 
and warnings were verified. Frost warnings mere issued on 
January 19, 20, t w c l  21. Heavy frosts were reported a t  nearly 
all points on the 2Otli, 21st, 2nd 22cl.--4. (7. X c d t l i p ,  Prqt&wr 
a 11 d District Foivraslw. 

PORTLAND FVREC4ST DISTRICT. 

From the 3cl to the 17th storms frequently occurred on the 
north Pacific coast. Those of the 8th, 13th, ancl 16th were the 
most severe. During tlie storm of the 8th the steamer C M n m ,  
plying between Seattle, Wash., and Victoria. B. C., was so 
buffeted by the wares that  she sprung a leak and sank off 
Dungeness Spit early the next morning. Over fifty lives were 
lost by this disaster. An investigation as to its cause has been 
held by tlie steamboat inspectors, bu t  their decision has not 
yet been made public. The fact remains, however, that  storm 
waruings were ilyiug in Seattle when the vessel left port, ancl 
about two hours later she entered the safe harbor a t  Port  
Townsend, where storm warnings were also displayed. The 
captain, however, regardless of the warnings, proceeded to 
sea and lost his boat aut1 many precious lives. Storni warn- 
ings were displayed wcll in advance of every storm, and no 
other casualties occurred during the month, except a fern of 
minor character. 

On the evening of the 19th the conditions indicated much 

colder weather during the nest  twenty-four hours in the western 
portions of the district, and cold-wave warnings were issued 
to  all stations. The drop in temperature, while marked and 
general, did not reach the zero point, except in eastern Oregon.- 
E. A. Brala, District Forecnster. 

RIVERS AND FLOODS. 

The Mississippi River continued solidly frozen from its 
source to below the mouth of the Des Moines River. It was 
also frozen at  Hannibal from the 3d to the 21st, inclusive, but 
moved out on the 22~1, under the influence of the heavy rains 
and higher temperatures of the 20th and 21st. The ice went 
out on a water stage of 9.5 feet, which increased to 11 feet by 
the 24th. On this date a gorge formed about four miles be- 
low HanniLal, backing up the water to such an extent that i t  
reachetl a stage of 12.3 feet on the Hannibal gage on the 
N t h ,  exceeding all previous January records by 1.2 feet. 
Warnings of the expected rise were issued on the previous 
clay. After the 26th the water slowly receded. The mean 
stage of the water for the month, 7.2 feet, was a very unusual 
condition. I n  fact, the lowest stage for the month, 1.2 feet, 
has been erceeded but  twice during the past twelve years by 
the highest stage of any other January. The heavy rains and 
high temperatures of the 20th and 21st also started the ice in 
the lower Des RIoines River, but  i t  was checked a t  its mouth 
by the solid Mississippi ice. This caused the usual back 
water, ani1 the result was a rapicl fioocling, on the 2 2 4  of the 
low lands on both sides of tlie Des RIoines River. 

There was also consiclerable increase in the thickness of the 
ice in January. At  St. Paul it increased from 18 to 26 inches; 
a t  Dubuqne, from 10 to  24 inches; and a t  Davenport. from 9 to 
20.5 inches. The Missouri River ice increased in thickness 
from 14.5 to 29.5 inches a t  Bismarck; from 18 to 19 inches at 
Sioux City; and froin G to 13 inches a t  Omaha. Below Omaha 
the usual large quantities of floating ice were observed. A 
little ice wat9 observed as far south as Memphis on the Sth, 
lint there vas none of consequence until the 30th, when the 
heavy ice of both the Ohio and Mississippi rivers passel1 
down, interfering with, bu t  not totally interrupting, naviga- 
tion. In  the Ohio River the conditions were such as to re- 
quire constant vigilance, the culmination coming with the 
breaking 1111 of the large gorges in the Allegheny and Monon- 
gahela rivers on the Sad, and the 30-foot flood a t  Pittsburg 
on the 26th. which reached the mouth of the river a t  the end 
of the month. The following report of the Pittsburg flood 
and its antececlent conditions was prepared by Mr. Frank 
Riclgway, oficial in charge, United States Weather Bureau 
ofice, Pittslmrg, Pa. 

The peculiar precipitation wnditions which harl prevailetl throughout 
the Allegheny and Monougahela x alleyh during the most of the Huniiiier 
ancl all of the fall ancl early minter of 1903, contributed very largely in 
making this one of the most interesting and singular flood.. in the history 
of high water in this locality. From allout *July 1, 1903, to  ahout the 
midcllt? of dannary, 1904, very little precipitation hac1 occurred in the en- 
tire Monongahela Valley, so that the water in that stream had reached 
a w r y  low stage, whic.h continued until the eve of the recent flood: on 
the other hand, the precipitation in the Allegheny Valley and tributaries 
during this same period waq quite general, and at times exceqsive, 
monthly rises occurring in that stream About the middle of November, 
after the cold weather harl set in, frequent heavy snowfalls occurred 
throughout the dllrgheny Valley, the snow averaging from 3 to 5 feet in 
depth iintil the arrivitl of the inoderating weather which resulted in tlie 
flamrl. Doriiig this hame period, however, the snowfall in the Mononga- 
hela Valley way coinparati\ ply light. These general conditions neces- 
sarily deterinined the fact that a hudden thaw, with the absence of rain, 
would result in  an extensive freshet out of the Allrgheny River, but with 
comp~rativelg little water froin the other ri\ er. The unusually long 
perilul of severely cold weather resulted in the fornmation of eitreiiiely 
heavy ice, which reached a thickiiess of from 18 inches to 3 feet 011 both 
rirerq throughout their entire length, and also on all their tributaries. 
In adilition to the frozen condition of the stream, as above stated, there 
hac1 also formecl three fnriiiidahle ice gorger in the lower 50 miles of 
the Allegheny River, due to a slight mocleration on December 23, 34, 
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and 25. These gorges subsequently became thoroughly frozen and con- 
solidated into huge masses in three separate places, causing the heaviest 
ice that has occurred in these streams for the past twenty-five years. 

From the above conditions i t  was evident that  a sudden thaw, accom- 
panied by a considerable rainfall, would speedily move the ice out of 
both rivers, and it was deemed of extreme importance, therefore, that 
all interests that  would be subjected to the ravages of ice and high water 
should be kept awake to the  great necessity of properly guarding their 
property against a sudden breaking up of the ice. 

The first indication of a storm that promised sufficient precipitation ancl 
rise in temperature to  effect a high stage of water and a general breaking 
up of the ice appeared on the weather map of January 20, in tlie South- 
west, and true to expectations it continued its movement to the northeast- 
ward, resulting in heavy rains over the entire Allegheny Valley on ,Jan- 
uary 21 and 22, with an average aggregate of 1.72 inches for each station 
in that district. During the same time, however, only a coinparati\ ely 
small amount of rainfall occurred 01 er the Monongahela Valley, a\ eiag- 
ing for the three days but 0.72 inch. Until January 20 the temperature 
had been moderate, but on the  morning of January 21 it was sufficiently 
high to produce a rapid melting of the vast quantitiez of  snow which 
covered the ground in this locality. 

On the morning of *January 21 no rises in excess of 0.5 foot were re- 
ported from any of the upper river stations. Nevertheless. on ac+c.i)mit 
of the heavy rains which fell during tlie preceding night, high tenipera- 
tures, and the prospective weather conditions, i t  was cleeniecl ailvisable 
to call for frequent special reports after 12 noon of that (lay. The w n -  
ditions in the evening indicated that there was no proliability of any 
part of the ice coming out during the night, or of high water that would 
necebsitate the removal of goods in tlie lo\\ 1)ortions of the cities, and 
this information was freely comiiiunicaterl to the vai ious interests. 
Nevertheless it was considered highly probable that tlie Lreaking up of 
the ice in the tributary streamb, and in part:. of tlie main -treams. would 
occur during the night, and the office was therefore placeil in touch with 
those stations which could be reached by telephoiie, and was helk opeu 
continuously until the regular reports came in on the following niorniny. 

A t  3:OO a. in. on Jaiiuary 22 information \\as received of a breaking up 
of the ice at various points along both streams for some distance atJo\ e 
Pittsburg. This information was iiuniediately sent oat  to such intrre-ts 
as  were most concerned, and advioea given to prepaie for a general iiiove- 
ment of the ice and excessi\e rises of water within a few hours. The 
regular morning reports from the upper river statinnq. Januaiy 22, wliilr 
showing comparatively sinal1 rises, except a t  Fieepoi t. on the Alleghenj 
River, indicated heaxy rainfalls duiing the night, which. aiwiiipanied 
by the high temperatures then prevailing, iiecesharily presaged a flootl 
stage. These reports also inilicated a general breaking up ani1 iiiove- 
ment of the ice throughout the Toughiogheny Valley, and it was also 
certain that the entire mass of ice in the Allegheny would shortly come 
out, aud that, too, in advance of the Monongahela River ice, a condition 
which the oldest navigator could not recollect haviiig previouslj expeii- 
enced; yet the very erratic rises reported were such as to be ot little 
value in determining the probable extent of the flood that WRh certain 
to occur. 

Owing t o  tlie ahsolute necessity of, and the imperati\ e demands for, 
immediate information as to  the probable height of tlie water, I ishuetl 
a general warning at 11:35 a. m., for a stage of 25 feet or over by eTen- 
ing, and also that all preparations should be made for not less than 30 
feet, the final stage. Although still unsatisfactoiy, owing t u  the ice 
gorges all along tlie rivers, the afternoon special repnrts enaliled nie to  
determine upon a deflnite stage at 4 p. m., when another general warn- 
ing was issued through the po1ii.e departnients and the press, ani1 to  all 
interests that could be reached hy telephone and telegraph, fur a iiia\i- 
mum stage of 30 feet by noon of January 23. A t  tlie sauie time a wain- 
ing was telegraphed to  all interests at Wheeling to prepare for a stage of 
from 40 to 45 feet there by noon of January 24. A t  7.45 a. 111. a repoit 
was received from Springdale, 17 miles from P i t t s h r g ,  on the AllegL~iig 
River, that  the ice was moving out with a 28-foot stage of water behind 
it. This ice reached Pittsburg a t  9 a. iu., being the heaviest ever wit- 
nessed here, and the flow continued without cehsatiou until long after 
the flood had reached a maximum. Simultaneously with the apyroal.h 
of this ice the rivers rose rapidly, and continued to rise during tlie re- 
mainder of the day. In  the meantime the upper Monnngahrla rose very 
slowly, yet sufeciently to  bring out the ice from the 311, i th ,  aiid 5th 
pools, below which it had previouqly been broken up Iiy steamhoats. 
The ice in the Poughiogheny River also came out, accompanied IJY tiit. 
higher water that was in the Monongahela River. Along with the exws- 
sive stage in the Allegheny, considerable backwater, together w itli a r r r y  
bluggish current, was produced in tlie lower Munongaliela, the difficulty 
being augmented by the fact that  the navigation interedh had placril 
large numbers of their loaded craft in  the nioutli of the Monongahela for 
protection against the rush of ice from the Allegheny, which they aLsei t 
is the most dangerous feature with which they hare to cuiiie in cnntact 
a t  such times. When, therefore, the Monongahela River ice reached this 
narrow channel about 9 p. ni., it experienced SO niuch dilffculty in forc- 
ing its way out as to cause considerable damage to many of the craft 
moored at that point. During the nights of January 22 ancl 23 constant 
communication was maintained with all interests that would be affected 

by the flood. A t  noon of January 23 special reports from Fairmont and 
points farther down the Monongahela River showed that the ice from the 
upper Monongahela had also broken and was coming out. 

The rivers reached the danger line of 22 feet at Pittsburg at 4 p. m., 
January 22, and the !&foot stage at 10 p. m., continuing to rive through- 
out the night, so that on the morning of ,January 23 a stage of 28.7 feet 
had been reached, indicating that  the preclicted btage of 30feet would be 
verifled about the time designated. The niaximum of 30 feet occurred 
at Pittsburg at 3 p. in., and continued until 8 p. m., when tlie rivers began 
to fall slowly. 

The persistency in the rise of tlie Beaver River during the morning of 
.January 23 iu(1icated that tlie stage of water a t  Wheeling would not be 
less than 43 feet nor more tliau 45 feet, a$ forecast the previous day, and 
a second warniug was accordingly telegraphed to Wheeling to this effect. 
The niasimum stage at Wheeling was 44.2 feet a t  4 p. in. of *January 24, 
0.8 foot below the iiiaxiinum stage predictecl on ,Jaiiuaiy 22. 

The innst peculiai feature of this flood wits that it was produced in 
greater part 1~s the lower two-third5 of the Allegheny River and its trib- 
ut:trir+ and the Touyhiogheuy River. The inimeuscr quantities of snow 
nu the ground t1irought)ut tlie ii1)per one-thiril of the Allegheny Valley 
eiidently held the rain which fell upon it, SO that, for tlie time being, it 
did nut escape into t h r  -troams, on tlie other hanil, the  rain and melted 
s i i o ~  in tlir Monongaliela Valley were together capable of produc- 
ing a)nly a al-fLi(Jt btaytt at Locsh No 4 Hail the rainfall been gen- . or had there heen hufficient snow tliiouqhoot the 

I) ha\ e proclui~ed even a 35-fi)ot +tn?e a t  Lock No. 4 
(t\hicli is 7 feet l ~ t . 1 0 ~  the rec.oril a t  that point), the record-breahing 
stage of 35 feet, reached in lS32, would wi-tainly Iia\e been pabseil, and 
tlie damage to property, lwtl i  on tlie r i \er  and in tlir lowlands, aould 
have been ilifficwlt to estimate. Not\\ itlistanding the aniount of mow 
that was nieltecl in tlie valley of the Allegheny and its tributaries at the 
time o f  the recent flood, there still remains, according to  the best Ob- 
taiua1)le informiition, from 2 to 4 feet of hnowover the upper vallels, and 
this is being added to alniost daily, so that even though tlie heavy ice 
has passed out, there still exist conditions a hich may, at any tinie, 
catize a repetition o f  the high watrlr. 

At Parkersburg the height of the flood crest was 13.4 feet 
on January 35, and the stages in the district varied from 42 
to 44 feet. Warnings were issued January 22 to the effect 
that the ice gorges woulcl prohably brezk on that clay and 
night, and advising that preparations be made for a water 
stage of 45 feet. There was no floocl of consequence in the 
Cincinnati district, but the enormous ice gorge that formed 
in December, 1903, and continued during January, both above 
and below Cincinnati, created a situation fraught with the 
utmost possibilities of danger ancl destruction, and one that 
could came only the gravest apprehensions which were pro- 
longed without the slightest relaxation for nearly six weeks. 
The following report of these gorges mas prepared by Mr. 8. 
S. Bassler, official in charge, United States Wenther Bureau 
office, Cincinnati, Ohio : 

While there ha\ e Iwen in recent years consiilerably lower tempera- 
tures in connection with severe but short-li\ecl cold waxes, tlie oldest 
inhabitant in this section does not recall 50 trying, continuous, disastrnns 
and ret.ord-lJreaking a wason as the current \\inter of 1903-04. The 
oldest of the river men can not recall conditiinnb like those that pre\ ailed 
during the uiontlis of  December, 1903. ani1 January, 1W4. The Ohio 
River was frozen and gorged from its wurce to its iiiontli, tlie stream at 
many places being frozen solid to the bottom. Ice of the quantity. 
amount, ancl abnormal thickness of that  that filled the Ohio from bank 
tu bauh during the current winter was prohably ne\ er before seen in the 
history of Cincinnati. The river was not only full of ice of varying thicli- 
ne5s. 1JUt icebergs towered here and there to heights of 20 to 40 feet. 

The outlook, from a business point of view, was gloomy in the ex- 
treme, and eiic)riiious losses of floating property were anticipated. There 
wab a c.oniplete stagnation of river IJusiness and consequent suffering 
aniong communities clepencleut upoii river traffic for supplies. 

On Deceniber 6, 1903, ice began to float l y  in tlie riter, V i u t  was 
not sufficiently heavy to inteifrre M ith navigation. With the escep- 
tion of two days. the a\ erage daily temperature was considerably Lelow 
the daily normal during the mouth. By December 14, 19113, there \\ab 
heavy floating ice and low water, ant1 rial igation was suspended. On 
the same day a gorge was formed at RIerloc bar, llelow the niouth o f  the  
Big Miami River. On December 15 the  ri\ er a t  Cincinnati was rising in 
cnnsrcluence of the gorge below, 1iraTy ice was paqsiug 4uggi4ily through 
the harbor and new qliore ice coustantly forming. On the following day 
1)onil5 and lakes were covered with ioe about 7 iiwhes thick, the river 
waz gorged a t  variou5 points below aiid above the city, and harbor boats 
wrre Iiasy breaking up tlie ice in the harbor and pieventing a closed 
riLer. By December 18 the harbor was frozen over, affecting the retail 
coal interests. On December 19 there was no change in the river situa- 
tion, tlie gorges above and below the city being frozen solid t o  the bot- 
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tom. On the next day the minimum temperature for the flrst time in 
the month was at the melting point, there had been heavy rains during 
the night, the  local tributaries ran out, the  ice in the river began break- 
ing up, and the gorges moved their positions. 

A few days 
of comparatively mild weather, freezing at night and thawing during the 
day, kept the river conditions practically unchanged. On December 24, 
the second day in the month on which the temperature was above nor- 
mal, mild, rainy weather with southeast to  southwest winds prevailed. 
These conditions were hailed with delight as  being favorable for rotting 
the ice and facilitating the removal of the menacing gorges. The gorge 
above gave way, the ice passed by with little damage, and the gorge be- 
low the city let go, carrying the mass of ice to Aurora, Ind., wheie i t  
held fast. The gorge at Aurora broke at 3 p. in., December 25, leaving 
the river free of gorged ice at this point. But there was an immediate 
relapse lo colder weather and the next clay was the coldest of the month, 
the average temperature being 26O below the normal for the day, and tho 
minimum of the day 2 . 8 O  above zero. The floating ice again gorged a I w  e 
and below the city, practically a t  the same point-. New ice was form- 
ing and the harbor was again full of ice from the Ohio to the Keutuvky 
shores. But rapidly following this decline in temperature there was an 
unaccountable rise, so that hy 2 p. ni., December 27. the meicury htociil 
at 42O. Under the influence of this thawing weather the gorges, just 
reformed, suddenly gave way, and there was a vrusliing, crunching ava- 
lanche of ice, causing wreck and ruin to floating yrolierty and involving 
great loss to river interests. The river was a terrific sight, a seething 
stream of ice, grinding, crushing, and threatening tlie destruct ion vf 
everything in it5 grasp. But the gnrge at RIedoc bar, 16 miles brlow 
the city, held fast and was very strong, ice ha-iing piled up from 15 11) 90 
feet in places. By December 28, the teml’erature ha\ ing again dei.linrd, 
the heavy gorge below held back the great cakes and block5 of ice as well 
as the water, so that there was an accumulation of 10 to 12 feet of fa l s r  
water on the local gage. water, was regaided and 
feared as a greater menace than the ice when the final hreali-up occurred. 
A sudden run out of this local excess of water. iarryiiig great and heavy 
masses of ico, was espectecl to  result in unpre(wIenter1 losseh. 

Every precaution to  save property from overwhelniing 
taken. A t  5 p m., December 28. the ice in the harbor stopp 
In  this apparently immovable mass of  ice large steamers, huntli eds o f  
loaded coal barges, ancl inany other river craft lay helpless. The gage 
showed a local accumulation of 22.8 feet, wliile the entire rixer above 
was falling, and Portsruoutll, only 113 miles away, had but 11.4 feet. On 
December 29 there was another cluick rihe in temperature. suficieut to 
cause a gorge above Daytnu, lis., to let go a t  aliont 1.24 1). 111. Thiq 
caused a break of the gorge at the Southern Railroad britlge at about 1:3U 
p. m. The resistless force of the iiioving ice and a I’ortion of  the re- 
leased backwater destroyed a gorge a t  Antlrrsons F e n y  at 2:YO 
The stupendous gorge at Medoc liar let go shortly after, and the 
was past. The fear had been great that Mecloc would 5uci.essful 
sist, and that the great gorge ahove the city would let go, thus over- 
whelming the harbor ancl bottoms in front of tlie city with ice. The 
stampede of ice and false water, occurring in daytilne, enalilecl inuch 
valuable property to be saved. Still the indirect loss was enornious. 
By nightfall most of the ice had been carried out of the harbor, and the 
present clanger was pahsed. The water fell 6.5 feet in twelve liouih. 
During the remainder of tlie month tlie river fell and the ice moved 
freely. 

The New Tear, 1904, began with continued suspension of navigation 
on account of ice. A s  R result of the recent break-up of gorges and the 
rapid rush of piled-up ice and water. the banks of tlie rixer aljove and 
below the city were strewn with wrecks and barges, and steamers lay well 
out of water. On January 3 tlieie was a drop in tenipeiature to 30 abu\c 
zero, and the ice in the ri\ er again gorged a t  Medoc bar below the city, 
and gorges formed above the city. The gorges were in very much the 
same position as those of the preceding month. Rix er men declared h e  
conditions unparalleled in their eiperience. This frozen and gorged condi- 
tion of the river continued with slight chaIIge5, according to the variations 
in the weather. On *January 18 the gorges were greater and heavier than 
at any time, and a gorge foriuecl at Buena Vista which caused a fictitious 
stage of watcr a t  Portsmouth, adding to the seriousness of the situation 
a t  Cincinnati. Arrangements had IJeen iiiade wilh the wharf master at 
New Richmond, Ohio, miles above the city, and with other parties 
nearer by to promptly inform us by long distance telephone of thr begin- 
ning of the final break. Arrangementq mere also made with the official5 
of the Cincinnati Waterworks to signal 1)y whistles, clay or night, when 
directed by this office, the lieginning of the lireak-up aliuve, the bignal to 
be taken up by the river craft impriscinecl in the ice in the hailior. On 
January 20 a thaw was in progress, and ivliile the gorges held firm, the 
top ice was softening aud honeycoml~ing. On January 2 1  thawing weather 
continued and there was more ur less rain, causing a iise in the local 
tributaries. During the evening the gorge.: above ma& +e\ era1 false 
starts, but the great gorge a t  Meduc bar, below the city. \\its still intact 
a t  5:30 p. m. All coal harbors, allo\e and helow the city, were ntitified 
to expect the signal soon. A t  8 p. ni. the message came froiii New llich- 
mond that the ice there had started to move arid that  it was also moving 
a t  Palestine, 8 miles below. Later on word came over the telephone that  

Very little damage resulted from this partial break-up. 

This false, or 

gorges and flelds of ice were passing by California, Ohio, 10 miles above 
the city. The general alarm signal was blown at 11:15 p. m. The flelds 
and gorges and bergs of ice passed through the h a r l m  during the rest of 
the night, sweeping away the iceabstructions below the city. The intense 
worry and strain of the river men was practically over. Losses were 
heavy, but much less than expected, and much floating property that had 
been carried away was subsequently recovered. On January 22 all the 
local gorges were gone and the ice was moving freely. Following the 
disappearance of the lncal gorges came a threatening rise in the upper 
part of the river. On Sunday, January 24, a warning was telegraphed to 
Point Pleasant, W. Va., that  the river there would exceed tlie danger line 
(39 feet) on the following day. On the following day Point Pleasant was 
warned that the river there would reach 41  or 42 feet and begin falling 
that night. Observers at other substations w r e  informed that the stage 
of water during the current rise wuuld not rtwh the danger line in the 
district, except a t  Point Pleasant. The stage a t  Point Pleasant reached 
q2.6 feet a t  3 a. in., January 27. The falliug river left its banks ana land- 
ing* in estreniely bad condition. The stream continued more or less full 
of  heavy floating ice, and navigatiori reiiiainetl suspended a t  the close of 
the nlouth. 

Below Cincinnati the stages of mater mere not so high, gut 
heavy ice was abundant, with gorges at  numerous places dur- 
ing the first three weeks of the month. 

A t  Cairo the heavy ice necessitated a suspension of naviga- 
tion from the 4th to the loth, inclusive, and again on the last 
day of the month. 

The ice in tlie rivers of New England, the Hudson and its 
tributaries, increased in quantity during the month, but not 
to an unusual extent. 

About the same time that the Pittsbnrg floocl was raging 
over the western extremity of Pennsylvania, the ice in the 
Susquehanna RiP er, particularly in the North branch, hac1 
created a condition of affairs alarming in the estreme. The 
warin rains of January 22 and 33 had started the ice, which, 
however, soon gorged a t  a small distauce below Wilkesbarre, 
in the neighborhood of Benchhaven. causing a severe flood, 
whicli reached n stage of 31 feet a t  B100m~b~irg from the 24th 
to the %th, inclusive. During the succeeding claps the gorge 
graclunlly became larger and more compact, and by the 28th 
there WRS a d i d  gorge of ice from 15 to 2.5 feet in height, es- 
tending from Beachhaven almost to Sunbury, a distance of 
nearly 40 miles. Towns, villages, and farms were Booded; the 
railroad right of way on both sides of the river was covered 
with masses of ice and water many feet in depth, and bridges 
moved from their piers. The district between Catawissa and 
Drtnrille was practicrtlly isolated for several clays, with no hope 
of relief except through the possibility of greater disaster 
when the ice should break 1111 and move nway. Conditions 
were also somewhat threatening along the West branch of the 
Susquehana, but were not s ~ c h  as to cause serious apprehen- 
sion. The situation is described in the following report, by 
Mr. E. R. Deiiiain, oficial in charge United States Weather 
Bureau ofice, Harrisburg, Pa. 

A t  the beginning of the  month tlie JunitLta was frozen over and the 
West branch was generally clo*ed above the Williamsport dam. The 
North branch was frozeu over in places before the end of December. 
Continued cold weather caused the rirer an11 all its tributaries to become 
icebound by January 5.  No material changes occurred from that 
time until January 22, except that  the ice increased gradually in 
thickness, heing from 1 to 2 feet thitlk. I n  a few plaws a thickness of 3 
fret was ieported on ,January 22. The general rain and higher tempera- 
ture attending the storm over the Susqurhanua Valley on danuai7 21 and 
22, caused a general break-up of the ice in all streams of the hystem. On 
the morning of ,January Y2 the conditionh had heconie so threatening that 
warnings were telegraphed to all regular rirer htations, and mailed to the 
yostniahters and others a t  a1Jout thirty of the principal river towns, ad- 
vising that the ive would prolralJly bredi up on .January 23 or 21. The 
fit& break occurred a t  Clearfield, on tlie lieadnaters of the We& branch 
late in the afternoon of Jauuary 22, and the ice passed off on a 9-foot flood. 
Warnings were immediately telegraphed tc, Lock Haven and Williams- 
port. The ice broke a t  Hnntingdon, Lock Iia\en, aut1 Towanda, early 
on the morning of the following day; a t  Williamsport it  began to break 
about 8 a. 111.: at Wilkesliarre at 2 p. ni.; and at Selinhgrove at 5:30 p. m. 
A t  Harrihburg the break-up began a t  6:50 a. m., .January 24, the ice pass- 
ing out quietly on 16.5 feet of water. Between 9 a. in. and 12 noon of 
that date the river at Harrisburg fell about 3 feet, and the flow of ice de- 
creased to  a marked extent, giving the first intimation of possible trouble 
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above. On the nest morning it was learned that  serious gorging had oc- 
curred in the North branch, beginning at Kippa Run, a short distance 
above Sonbury, and extending to  Berwick, a distance of about twenty- 
four miles, causing serious damage to towns and low-lying farm lands. 
A t  Bloomshurg the ice was piled higher than the bridge on the west bank 
of the river, some reports giving the height as 40 feet, and a consider- 
able part of the town was submerged. The bridge at Bloomsburg hac1 
three spans lifted up by the ice, and the flrst span was moved about 
eighteen inches down the stream. The girders of one span went out on 
top of the ice, together with some of the planking. The bridge has been 
repaired temporarily and was open for trafflc on February 3. enough of 
the iron work to  repair one side having been recovered. The highest 
water a t  Bloomsburg was 31 feet, or 2 feet above the danger line, from 
January 24 to 26, inclusive; it had receded to 20 feet on January 31. 

A t  Catawissa the water registered 30 feet, or 6 inches higher than in 
1865 and 3 feet above the flood of March 2, l9P2. Chtawissa, Bloonis- 
burg, Espy, Rupert, and Danville were isolated from each other and 
from the outside world for several days, all roads being covered wit.Ii ice 
and water. The railroad tracks were also corered with ice and water 
for miles n0rt.h and s0ut.h of Catawissa, stopping all trafflc : trac- 
t.ion service between Catawissa and Berwick was suspended for several 
days on account of washouts. The ice settled about 5 feet at Catawissa 
on .January 25 and 26. A t  other towns in t.he gorged district the cnudi- 
tions were similar to those described a t  Bloomshurg and Catawissa. The 
loss up to January 26 was estimated by citizens in the locitlity at 63SU,(!OO. 
With the exception of the settling of t.he ice, and the lower water, as  
mentioned above, the gorge remains about the same as when first formed. 

Outside of the territory affec,ted by this gorge, the only place reporting 
a danger st,age was Wilkesbarre, where the water rose t,o 20.5 feet a t  ti 
p. m., January 23, or 3.5 feet abore the danger line, remaining a t  that 
height about one hour, but doing no material damage to  pro1wrt.y. 
Gorges were reported at a few other points, one being at Long Level. a 
few miles below Wrightsville, in the lower reach of t.he Susquehanna, 
but no serious damage has t.hus far resulted from the smaller gorges. 
An ice jam caused by the accumulation of ice from the river and the 
Sheshequin Creek, wrecked the iron count.y bridge at Ulster, in Bradford 
County, about 10 miles above Towanda. One pier in the niiddle of the 

stream went out about 8:30 a. m. on January 23, taking two spans into 
the river; about two hours later the pier on the Sheshequin side fell 
partly over, allowing one end of the third span to  drop. This bridge 
was built by the county in 1889 at a cost of $38,800. It consisted of four 
spans of 234t feet each. 

The heavy blanket of snow covering the ground at the tinie the storm 
commenced absorbed a large amount of tlie rain which fell over the water- 
shed of the river on January 21 and 22, and while the depth of snow was 
greatly diminished by the rain and high temperature, it is estimated that 
less than one-half of the water in the basin passed down with the flood, 
being held at flrst by the snow ancl later liy the fall in temperature which 
checked the run-off. Reports at the cloqe of ,January indicate that the 
depth of snow in the mountains of both the North and West branches 
was ahout eighteen inches and as this is probably mostly snow Hatuiated 
with water and frozen solid, the amount of water that would be released 
by a sadden thaw would be sufficient to c a u s ~  a flood equal to  one that 
would ordinarily result from an average of froni 2.5U to  3.UO inches of 
rainfall over the upper waterbhed. 

There is nothing further of special interest to be recorded. 
There was a moderate rise in the Altamaha system, caused by 
the heavy rains of January 22. Ample notice was given of this 
rise, which proved very beneficial to the United States Engi- 
neers, rice planters, and lumbermen, who hail been anxiously 
awaiting moderately high water. 

The highest and lowest water, mean stage, ancl moiithly 
range a t  199 river stations are given in Table VII .  Hydro- 
graphs for typical points on seven principal rivers are shown 
on Chart V. The stations selected for charting are Iieokuk, 
St. Louis, Memphis, Vicksburg, and New Orleans, on the Mis- 
sissippi; Cincinnati and Cairo, on the Ohio; Nashville, on the 
Cumberland; Johnsonville, on the Tennessee; Kansas City, on 
the Missouri; Little Rock on the Arkansas; and Shreveport, 
on the Red-H. C'. .Frnnkr/!fie/tl, Distrwt Forwaster. 

ULIMATE AND CROP SERVICE. 
Bv Nr. JAMES BERRY. Chief of Climate and Crou Service Divison. 

The following summaries relating to the general weather and 
crop conditions during January are furnished by the direc- 
tors of the respective sections of the Climate and Crop Service 
of the Weather Bureau; they are based upon voluntary reports 
from meteorological observers and crop correspondents, of 
whom there are about 3000 and 14,000, respectively: 

Alnbatm-No extremely low teniperatures or excessive precipitativn 
occurred, but frequent moderately cold spells retarded fall sown wheat 
and oats; some sown in DeCerulJer had not germinated. Preiluent rains 
kept ground generally too wet for work, though some land was prepared 
for nest season's staple crops; more oats to be sown. Destructive wind- 
storm in Hale County on 2%l; heavy snow in north-central counties on 
28th.-F. P. Chaflee. 

Ari~ona.-Teinperatures were generally below normal. ancl drought.y 
conditions prevailed most of the month. The drought was partly relieved 
by snowfall in the northern portion of Gila County and in a few other 
localities, bat  the situation had become very serious over most of the 
Territory. Plowing and seeding were retarded by dry, cold weather. 
Fall sown grain was not growing well; much of i t  had failed to germinate. 
Range feed was fairly plent,iful, but stock water was scarce. Stock were 
deteriorating.-M. E. Blyslone. 

A 
general heavy rain. turning to snow, occurred on the 2lst and 22d, and 
was followed by continued coli1 weather until the end of t,he month. 
Considerable progress was niade in preparing the ground for spring 
crops. Very.little cotton reniained in the 
fields. Stock were generally thrifty. Fruit was not. injured to any con- 
siderable extent 1 ~ y  the cold weather.-Edurard B. Richards. 

Callfomia.-Temperature and rainfall were below normal and (TOP 
growth was slow. The low temperature was beneficial, however, to the 
deciduous fruit interests, as it prevented the too early development of 
bloom. Severe frosts were frequent., but caused no material injury to 
oranges or young nursery stock. I n  the central and northern sect.ions 
grain and grass were in good condition and large crops are expected. The 
drought continues in southern California ancl crop prospects are discour- 
aging.-Akuwnder G .  McAdie. 

Colo,.c~.do.-C'untiuued mild weather was Pavorable to stock, which were 
in good to fine condition, except over portions of tlie eastern foot,-liills 
region, and in localities in the Arkansas Valley and eastern counties, 
where poor ranges and a scarcity of water prevailed. The dryness caused 
some deterioration in winter grain, previously reported deficient. Snow- 
fall was also deficient during January; precipitation, especially on the 
eastern and southern watersheds, scarcely made good the loss by evap- 
oration, and the amount of moisture stored for late irrigation is the least 

Arkutmas.-The first aud second decades were mild and pleasant; 

Small grain did fairly well. 

in many years; fortunately there is still tinie faor sufficient snowfall to 
insure water for irrigation during the early 1iart (.if the season. The pre- 
vailing dryness of the ground will lessen the. early run-off.-&~. H. 
Bratstleaburg. 

Florida.-The month was colder than tlie normal, with an excess of 
precipitation over a large portion of the State, the deficiency being in the 
soutlieim section. A s  a rule the soil was too cold for a satisfactory growt,li 
of vegetables, which were much ret.arclet1. Frosts were niinierous and, 
in some instances, damaging to vegetables south to  Daile County. Gen- 
eral farm work was ailvanced, much plowing for corn being accvmplished. 
Citrus t.rees were in good condition.-A. J .  Xitchell. 

Georgia-The temperature was decidedly below the normal, the weather 
being steadily cold throughout the greater portion of t,he month, but not 
severe. The precipitation mas below the normal, except in the southern 
section. An unusually heavy snowstorm occurred in the north on the 
%th, the amounts ranging from 6 to 12 intrties. Land wits in good con- 
dition a t  the close of the month: wheat backward; oats 1)oor. Prepara- 
tory work for new crops was well advanced in sonie seutions.--J. B. 
Marbury. 

I~aho.-Teiiiperatiire in eastern and southern districts generally below 
normal; elsewhere, above. Precipitation deficient in nearly all sections, 
though more of t,he range was snow-covered than during December, re- 
sulting in poor condition of range stock in localities; condition of domes- 
tic st.ock good-E. L. Welb. 

IZZinoia.-JWieat and rye in t,he central and northern clistriuts were in 
a normal inirlwinter condition. In the principal wheat growing section, 
the southern district, the  crop was very uneven. During t,he cold wave 
the fields were generally well covered with snow in all dist,ricts. Pastures 
and meadows had been well protected during the season. and were gen- 
erally promising.- Wtrc. G .  Burns. 

Indiana.-The mont~li was unusually cold, ]Jut the ground was covered 
with snow in the northern and greater port,ion of  the central section, so 
t.hat wheat did not suffer, except from inuudat,ion on bottom lands. 
caused by rniu and melting snow during the 10tli-22d. ani1 also possibly 
on flat land by a coating of ice that formed about the 23~1. Adverse con- 
ditions prevailed during the planting season fur wheat in the southern 
section and a few southeastern count,ies of the central section.- W. T. 
Blyt he. 

1onia.-Month colder t,han usual, with slight excess of preciliit.at,ion. 
First and second decades were favorable fur stock feeding and usual 
farm operations. Severe storm of sleet aud ice about 2Ot,li, followed by 
extremely low temperature, caused considerable clainage t u  fruit trees, 
vines, timber, ant1 telephone lines; also caused much inconvenience to 
stock feeders and some damage to  fall grain, though the fields were 
covered with snow during period of lowest temperature.-John R. Suge. 

Kansns.--Wheat was generally in good condition, and t~l011gh 1111- 


